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(54) FAMILY-3 NITRIDE COMPOUND SEMICONDUCTOR UGHT EMITTING ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a blue light emitting element 
which can increase its light emitting intensity and prolong its operational 
life. 

SOLUTION: Sequentially formed on a luminous layer 5 made of 
InO.20GaO.80N are an Mg-doped cladding layer 71 of p-AIO.08GaO.92N 
having a thickness of about lOnm. a first Mg-doped contact layer 72 of 
p-GaN having a thickness of about 35nm. and a second Mg-doped 
contact layer 73 of p+-GaN having a thickness of about 5nm. An overall 
thickness of the cladding and contact layers 72 and 73 are made 1/30 to 
1/2 smaller than an overall thickness of corresponding ones of a prior 
art. A temperature exposure time of the luminous layer 5, after grown, 
can be set to 1/30 to 1/2 smaller than that of the prior art light emitting 
diode, etc.. at 1.3 to 20 minutes. As a result, the diffusion of indium of 
the luminous layer into the cladding layer as well as the evaporation of 
nitrogen and the diffusion of impurity atoms, of the cladding and contact 
layers into the luminous layer can be prevented, thus improving the 
crystallization of the luminous layer. 
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(54) [»W<0«») 3 «Sfl:itofk^«,4£|9«:^3t3(5^ 



(57) C®««)3 

In,. i.Gai. ..N e) fit -5 % >t » 5 <D _fc ir , 
KiSWlOn mMgK-ycOp-AI,. .,Ga.. .iN <0 ^ ^ y H )i 
7 1, JKiSWSSnm, MgH — ^co p-GaN (O^ 1 n > ^ 
hja? 2. SiHmeClS nmMgK-:/Op * -GaNO® 2 3 > 
ha7 3;5«JJ^fiJt$nT<.i^>. tC^^ y H/B? IXtXn 
>^^^hja 7 2, 7 3 tilg-^iS^^anOnii-ISOnii it^jfe 
<^»3tiS^^ ^-K<0-en6<0^1&/p$ lCJt'>CT 1/30-1/ 

Se*«)%^y-f KJCit'^Tl/30-1/2 t < t" 
yKiB'^iOffia^, S«02«»dt«ri^$ tittle 7 y 




( 2 ) 
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Car^JS 3 1 itrfHi> 7 y K«tt 3 7C«<0AI,.Ga. .,.N(0 

4#at-r«»gs^^iic«2«o3aeS{i:«5^«flc«3t^ 
if ^->^ A (Mg) j^tasin^nrv^* ct&i^a t f ai^ 

<o3a5!e<ttt4^»#«^*^. 

[%m<ommu^m} so 

C 0 0 0 1 ] 
[ 0 0 0 2 ] 

[ 0 0 0 3 J AIGalnM ^ ^ flj «: IC ^ t» T t> . Mg$ H-^ 
UT«^«S:il» U/:: 0 , S IC <k 0 p S T # ^ . 
dOISH, AIGaN OpfiS«SOi^^yK0t, ZntSiH 
— yoinGaN <0»5tHt. GaN <0 n m t ^ m ft y )l 

^"ra^^mi&^^T^^yty^ \: (led) 

±^Z/Syyrm. •> U 3 >€r jfiSzafiJC^to U n * JE^Ga 
N ia, > *J =1 >^mm\^ftn ff^QaH miii^ ^ y \i 

a. InGaN ;&>6J3c'5«JtJa. p ® A IGaN © ^ 7 y H » . 
P »GaN <om 1 3 hS. p* JgGaN <OJ8 2 3 >^ 50 



0 tTff^lOOnii , piE^AlGaN <0 ^ ^ \^ m\t&&\\00 
t: Tff 5 SOnn, pJE^GaN <OfSi I > y i7 h m \tm,et\\00 
r Ti? $ 200nii . p* Jf^GaN OD^ 2 3 > ^ ^ h a 
IIOOrTff 350niilCJl^fiJt$n/tt)0[>T* 0 » 7 H » 

H ««>»'&fiJc««fratttt40i^eatT*^. 

[ 0 0 0 4 ] 

[»W;Ci««^ U J: ^ i: r'5gSi®] U U , C OD J: 3 fli 

InS:^0!«^««r J^fiJcU/tS, % 3t » CO ^dt :S fi S «t 
Ot>»l^iafiT. «ita<7)±IZ|g^/i[$ 300nn <Dpfe«[ 
JE^aSrJE^fiR-r «>i«>lC, «^ta*t^<DfiESfflflE J: b feK 

t^m^TS v^^ra $ 6 s n ^ . ^(ofttb. ^^miDinifi 

P ^ y HBlCffi»U>tO%^a^<^^3R75t^%tfcOU 

^^i^ ii-r ^t)^. z omtaL^ (D "7 y \^ m . u > ^ ^ y. 
»<o»^xsic*i>T. i^^y\^m\zw^m^txft'^if^ 

[ 0 0 0 5 ] ±SO»^j;:^':^iiTfi£3 n/t 

[ 0 0 0 6 ] 

[^s^^^iT ^>s:«e)(7)^a] 1 «>t 
Tftififcu, »3ta©jBjfi)t»cj{^Aij^$n-5 3»ii6<t'to¥^» 

h ao^^fl? $ * 10- iSOnn t U 21 t ^ 4# « t « . 

[0007] ni».m2 <D^m\ti7 ^ y \im^xs:i> y 

»diia3a)»ei«i^5 y Ka€r37C*OAI,,Ga..,,N(0 
^yl^DtL. 3>i$^irha*GaN t LfcCt^f^at 
f-S. X. a^^40%^«^7.yHaRtXzi>i5'^h 

aicTif:^>'-:7A (Mg)sra&jauTpjg<tu, a3ft^5<7) 

«99tt5g^aiC7 i^-t K :^ - :?F ffi «^ $ gs m 

[ 0 0 0 8 ] 

[%giof^fflft^3*^] %^a<7)J:»cj^fiK$n^i>^y 

Ha&t^zi>5'i7 ha«jaj^;5l$dt|Onn-l50noi i:t«5fe 
2 llfil< ffi^l«$nTt»«. Ufc)&toT, »5tB<0«fijt!ft 



3 

-20^t, a*<Z)«3t5^-f H irit-CTI/SO- 1/2 t 
Snsti^Ci^^y Kffl&t^:J>5'^ Ma^<0^$£«i]a 

*t T * . 

[ 0 0 0 9 1 ^r'SlC, «3t»ll7 5^-by^^|fi*-1* H:^■ 
± * -a- * C i: ;&t "C s . 
[00 10] 

7 1SI 2 tt^miSi^ tlx ^ . 

[0 0 1 1) ■t<o/t-/:7TjB2©±ic{i. m^z. mmi^ 

4.0 ^zm. ^^»fl[2 X 10' •/cin*(D-> U 3 > (Si) H — ^ 
GaN e»fife«> U r «^ n * lBlff««jO,5 um 

(Dn^m&S X lO' Vco' O U 3 >(SI) H - :^<?!>GaN 
e>fiESnlB4, ltiJ9«e|tOO n m , 3E » (Zn) t »J n > (S 
I) H~y;5t^n^n, 5X lO'Vca'ir K-:/$nfc In 
f . ..Ga,. ..N efit-S^^W 5 , IKi^WlOnm. 
m& 2Xl0'Vcii\ ^^^'^OU (Mg) iSlSt Sxio'Vc 

a? 1, iKJ9JW35nm. 3X 1 o' Vcb' CD ^ if 

^e^r^A (Mg) 2g|S[ 5X 10' Vcn* H - ycDGaN e» fiK ^ 
mill>3^iyhja72, IKi9W5 nm. itS — )\^miSi 6X 
IO*Vcii'«)Tif 4i->5y A (Mg) iSdt IX IO'Vcb' 
OGaN;&^6fi£^p* <0^2n>i$'i;K»7 3;5t?^fiJt$n 

Tiri*. ieUT. f^z^>^ ^ vmi z<r>}LM±^\zr\ 
/Au <z> 2 s»A^ej^^»a?9ma 9 dt0fiK$n-eoa9«m 

a 9 ® |!B<oa5^lCNi/Au 02ag|*i&;a:-54?>7^-f>5f 
lC«AI*>6^^®a8 75tJ^^$nTV>^. 

[ 0 0 1 2 3 ^iw, c<^)«ifi(D¥»«^«^<oaifi:^ri^ic 

S& (UTMOVPE) lCJ:S^fflfiKSlC cfc 0«it $n 
It. ffll.^e>n/t^X«, 7>^z:7(NH,) . ^ r U T :tf 
X (H,) , K U ^ U (Ga(CH,),) ( T r tmg 

J tSE-T) , h U ^ ^;i/7;P5 -'^^ A (Al (CH,),) (£( 
T TTMA J tlET) , h U >S^f> A (In(CH,),) 

(lUT riMI J tET) . '>^>(SiH,), '>-x^;^ffi^& 
(Zn(C.H.),) (iUT. roEZ J izE-T) t -> D 5^ 

>-x::i;i.Tif:?^->':yA(Mg(C.H.),)(etT rcp.Mg J i:ae 
■T) 
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[ 0 0 1 3 ] m^^n-BLXSfHt^mxzx. otfcti^ 

affi^iffitU, miSaoif 7 r < 7S« 1 SMOVPE » 

aa[noot:Tit7 7 ^ t ^^-^ > ^ \^tL. 
[ 0 0 1 4 1 iaft& 400t: *Ti£T$ -^r. h. * 

20 liter/». NH, $10 liler/», TMA * 1.8X10*' 
^;P/5>Ttt90©>M«|&UTAIN (TJAy ^7 7 « 2 $no. 
05/im<Di9$IZ»fifebfc. ;^C»C. 7 7 7S« 1 <Da 
10 fl[«H50T:iC«J* Hi €r20Ilter/^h. NH, «)0 lite 
TMG Sr I.7X lO'^iP/fJ-, H, ^ IC «fc 0 0. 86p 
pn iZ $ nfc 5^ 7 > * 20X 10" ' ^ ;i/ /iJJ" -C40^^ A 

lKi9W4.0 //m. H^iRa ixi0"/cii\ -> U 3 > 
iSae 4X lO'Vca'cOv-g 3 XSl) K-:/GaN i&^e^-SSi 

[0 0 1 51 iiEOflS + vUTJSIfin* B3$rJ^fiJcU/S: 
Sh. tturam^llOO* C H,*20 nier/ 

iJ-. NH. $10 liter/^, TMG $ M2 XIO"'*;i,/ 
H, cfc 0 0. 86ppn ^ 8? $ n >- ^ > $ 1 0 x 1 0 

20 '•^;P/4^T304^«AU, iKJPiW0,5 ;zm, 5 
xio'Vcn', 2^U3>2aa[ 1 X lO'Vca* <D ij n XSi) 
K-yCaN *^ej«*nH4*«^fiJtU/t. 

[ 0 0 1 6 1 ttv^T. aae^soo ric^jf u, N.xttn, 

Sr20 liter/4^, NH, $10 liler/^J-, TMG $0.2 XIO 
TMI $1.6 X 10* ^jp/ii-, H. ic «t 0 
0.86PPB lC^&»J$nfci^^ >$0.I5X 10"'Bol/4i'T, DE 
Z $0.2 X10"'t;i./ 30^W«j^UTiP$ lOOna 

<7>>^ u 3 > t3g»;5t, -en-^n, 5x lo'Vca' H 

$ >i In,. iiGa,. ,.N & file ^ S 5 $ fiK U . 
30 [00 1 71 ttl^T, fiae$llOO'Cir««fU, N.XttH. 
$20 XWtx/Hf. NH, $10 \\\tx/9ts TMG $0.5 XIO 
'^^U/^)-, TMA $0.47X 10"^ R^, CPiMg 

$2X I0■'^;^/^^'T2^^raWAU. KW^^IlOn mO-r 
if^i^OJx (Mg) H — ^©AI,.,,Ga,,.,N d^^fit^i^^y 
Ha7 I ^m^SLX^ft. i>^yK«7 10Vi5J^:^->»:7Aia 
5X 10"/ca*-C*^. COttjJgTtt, ^77>;/H«7 

[00181 sfcic, a*$iioorii««pu, N.xttn. $ 

20 Wier/^^. NH, $10 liter/5>, TMG $0.5 XIO"' 
40 CP,Mg $ 2x lO"*^;i./4i-T 4 ^^►ra^ 

A mj|l«|3Sn m©Tif:^>':?A (Mg) K — Z^flDGaN 

1 3>^i? ha 7.2 $«Ji5KLfc. mill>^^r 

ha7 2<Dvy4^>">A«stt 5x lo'Vcffl'r**. 
[0 0 191 ^11, iaaE$iioot:ic«i$L, n,x«h,$ 

20 liler/^J-, NH, $10 IMer/^^, TMG $0.5 XIO * 

"ejuyj^s cp»Mg $ 4x 10 * 1 ^j^iffl^ 

AU, mm$^S nm<0^^:^'>'yA (Mg) K — ^OGaN /i^ 
»0 ^fi£4p* «>»23>^irMa73$J£J/iJtL>i. m23 



( 4 ) 
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[00 201 «^tt,«wsH*fflWT, m23> 

^5^hH73. ff5l3>i$'iyhH72&0C^5yH»7 

iSftffii^JlOKV. jft^iaSit 1 ^ A, e-Aco^|ftiSSl0.2i. 
B/sec . lf-Aa6Otfm0, ^^fltS.O xjo'lorrT* 

c<om^m<DmH\zj:o . m 2 n ^ hm ? z . 
m I u > ^ ^ h m 7 2 :Bt.zf i7 ^ y }i m 7 I \t . ^ti-e 

n^-)VmA 6x 10' VcB*.3x 10' Vcn'.ax lo'Vc 
n . ME^l* 20cB. I Q CB/0. 7Q cBflO D t 
U-Dft. Z<D J: ^ izi^XS^ fa mi&<0^ X. /MUX ^^tl ft. 

[0021] ^^\z. ^ 2 \Z^-r ^ ^ \Z. ^23>^/7h 
» 7 3 (DJil;:, X/t-/ U >-/jc J; oSiO. « 1 1 $ 2000 
A©»$C«^fiRL.. -tOSIO.Bi lJ:lC7*hw>;xh 

2ic3^-rj:^»c. m 2 zi > ^ h m 7 3 ±\Z^\.^X . M 
^^rvrm&n* m 3 \z ^ mmm ^miic a' <Dy:t 

hU>?;^ K 1 2tcJ:oT«tonTt>;^tv>SI0. ai i 
t0022j5fc|;:, y :t h U iy 7. h 1 2 &ZSS\0, m 1 I 

\z^'Dxmt>tix\f^f^i^miSL<om 2 Z3 > ^ mbz 3, 

^I3>r$r>>|.«72, i^5vK»71, IB^^Jl 5 , n 
»4$. ^^a[0.04Torr, iS ^ & ^ :^ 0. 44W/cb* . BCI, 
^XSrlO Bl/4i'©*iJ^T«j>&l.K7<X^^5^>ifU/t 

2 XtXSiO.B 1 1 U>i:. 
[ 0 0 2 3 1 -«icni/au ©2a$3««u, 

>i^XS€:|ST, ®2 zi >3^i5^ ha 7 3 
C5 2aSr3»«LT/ty K 1 O^ffi^^Ufc. -3^. n* « 

fc. i:c5«3t^^ttffiB^^gft20m AT»3tt:-d^&S43 
0 nm. %^»^20aO[iCd T * -3 ;t . Se3l5fllifi©LED 
^Zit-<X^yt^&\t2 m\ZfX'oft. 

I 0 0 2 4 ] ±^&mmm\z:hi^x , :2>^i7hjs\t2m 

i7:7yKa7 1. mi:2>^{^hfBl7 2.m2Z3> 

hm7 30m^m^\t. sonntu. cn€>cofijtga 

$«I0nin'-l50 n m 0) «e H t f -5 C t ;ftt fig 7. ^ , 
IOnmJ:Ot>»Cii:ir^yH®7 1<04^^U7or) 



ffli:ii*^*j!>tffiT-r-5t*t::m i 3 >^ ^97 2, 

m23>5^i^ K»7 3*«»<;&0. - 5 y ^ ft ^ ffl ft 
^««m;5tKj;^t*^»<DTa*L.<;^it*. X, ISO n 
mJ:Ot)»tit, fits lC^ra;&t;5^;5. 0 , »^»5*t:eco 

r0025)X. 5^^yHa7l <D/9$ tt 2 hb-TOdb, 
ISlZ3>^^i^ ha7 2©Jll$tt2nB- lOOna . ^ 2 3 > 
15^^^ Ka7 3 <omtU2 nB-50nB7&tas L . 7 y K 
10 m7 ia>mt[ifi2nm^0t>n\^^iz. :¥y*J7(Dm\^i^tb 

ti. mi3>5^^hB72<OSl$;&t2 na J; 0 t) » i: . 
®-caSU<3&t». »23>:$r5^h«73^t2nBj:0^ 

oa^ao*satt®afe«5»*)&t«T-r*<oT'a* b < ;^ 



20 [ 0 0 2 6 1 X, i> 7 Ka 7 1 0^-;pa|^jj:, X 10 
IXIO'Vcb' 3jx-;pa^;5t ixio" 

cb' urtfSi^&t. \U^^^tiiM < u 0 i&^^(Dxm^ 

[0027] ^13>^^ha72tt, Tif^^>C^A(M 
g)dtl XI 0"-5x 1 ycm' commxm 2 Z2 

^ hm7 3<D^^^>r:7j^ (Mg)jafij; i)^mAizmm^ 
n pews^^ra^-rs c tT. ^E-(Da©.-^-;i.«a 
30 $ 3 X 10' 8 X 10'' yciM' tm^&^^viRmtr^ 

*t v» . 

100281 fB23>r5r^hja73«^ vy;^->r>A(M 
g)iftae* 1 X 1 0'*^ 1 X 1 o'VcB* a:"r*«-&;Ota 
iLVi. ^{f^i^r^A (Mg) ;5«lxio"-lxio"/ 

cB'jcsBjnsti/t pe»s«:^-ratt. ^isaaic^u 
^/)M X lo''- 8 X 10' Vcb' t^-^fiT-r-s. (mm 
40 e>Mg»flE*<±iec5aeffl;&t Ali. > 

to 0 2 9 ] fg^tastt, fififiES*tB3R$n*-f >->- 

2. ^2n>if ^ \.jsi7 3\ZfS^\^x\t. »>ta5.i:0t> 
t>27C. 37C, 4 7C<D 3aS{t«lj¥«{*:$fflU^ c t ;5t 



•V 



[ 0 0 3 0 1 X. 5 <o ij u >ifta[&acffi«ifiia 
tt, -en-fn, I xio*'-*! X io"/cii*d«ai u i 

xio'Vcn' £iT-C*<E»i:, » 3t Hi- ^ J: 0 «it 
3ft^7&«{£TU. Ixio'Vcn* ,2: <& t , tSStt 

/>^®<?io, X, i-- V x3a*d«^^r -SOTS* L < 

SSICJfiU<ttI xio"--i xio'Vcb' Ott 

^HTfllfi)tt>i;&t, — lft^AI.,Ga, ,In,-.,.,,N(0^xl^ 
I . 0 ^yl^l.O ^xl+yl <l)<O^F« t-JftitAI,.G8 
> I In> . i. , I N(0^ x2^ ] . 0 ^y2^1.0 ^x2iy2 % t)<D 

/KUT)at;5^e»fi)cs#-x«^sa^#Ff«iifiiw«fijEu 

TfeAU. -eoS'&IC, ^^»X«A U 20 

FiSIC K:^~:f »6ttXttTi^-feyrS'^*ifii»$^Rttl n 
iS!C, r 47 -try i5^:^ite«lXtt K:>--^ 

jKaiT*oTt> AVi. X. 

[ 0 0 3 2 ] 7 ^ •fer/rJ^^pi^it^ytt, 2 3fiSl7C3Rc3!)-; U U 
A (Be), V^^i/Cr A (Mg), ffi»(Zn), ;^ H 5 O A (C 
d), 7k«(Hg)€:ffiUT'bfi^». 2 J»7C*SrT47-by47:p 
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) 8 
* -5^355(0 , •>Ua>(Si). y^p-T - JL (Ge). |g (s 
n), «(Pb)l&ffll><5 C t;^-C**. X, 4iK7c»$r4r 

iS7C3»<7>< i^-C? (S) . •t:U>(Se), 7^;P;KTe) ^ffi J5 

(HI] 2t:»9gcD:^«:a«i;^||j!ig« ic«^»5t^^-r K 
[02] I^^Ji«<!D«3ty-f H©«iftxe*^Ufc 



[H3] I^^JtefiajO^^y-f :j■■ 
0f M Bl • 

[04] mmmm<o^ifty^:t' 
tK@0. 

(t7#(D|ft^] 
100 

2 ;/ 7 7 » 

3 » =^ r u T » a n * a 

4 n a 

5 -a^ta 

7 1 ... ^ ^ y K a 

7 2 

7 3 - 

8 " 

1 0 • V K 



[0 1 ] 



[0 2 ] 



[0 3 ] 



[0 4] 




(MB-dGoed) 

.tWSi.ai-doped) 
(Sl-dopod) 
a Al 

3 n*-OHN (Si-tfaped) 
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78 

72 

^71 




